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1. Tnis paper is considerately conaensea from P-21S3, "TRe Inter- 
relationsnip oi Strategic Objectives," The RAND Corporation, 1700 
Rain St., Santa Monica, Caiiiornia; P-21b3 aevelops the present 
approacn furtner ana applies it to a number of proposals and prop¬ 
ositions in current aeoate. 
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ffor US military obje ctives^ 

many of the significant implications/' oi speciiic military 
choices—such as the introduction of a new weapons systems, a 
change in Casing or aeployment, new operational procedures or 

protective measures_depend upon tneir impact on the 

limited set of US and Soviet "decision elements" shown in tne 
following diagram: 


Soviet Union 


Wait 


Ui 


Wait 

Strike(q) 


u ll’ v il 


u 21 ,v 12 


Stride 

u i2» v 2 i 


We snail not try to define a "game" corresponding to tms schema, 
thougn tne format mi 6 nt suggest that interpretation; ratner, it 
depicts some major, interrelated, elements in two concurrent US 
ana Soviet "aecision proolems": whether or not to launcn an ail-out 
nuclear attack upon tne opponent* "Strike"* denotes such an attack; 
tne "Wait" strategy may be interpreted either as a "representative" 
or as a "best" aiternative to Stride. The inclusion of a US Strike 
strategy not imply active consideration of such a^six&xggy 

an alternative at any 6 iveii moment; as a possibility, it is relevant 
particularly to Soviet calculations, for reasons iuuicatea oeiow. 

The u's and v's are, respectively, US and Soviet "von heumann- 
Morgenstern utilities'^for certain (nighly aggregated) consequences 
of tneir agA-gga& x actions; "p" axid "q" are, respectively, tne US 



2.. l.e., tney inaicate not merely oraer of preference among tnese 

outcomes Dut tne aecisioxx-maker' s pref erexices among xixxy: "gamoies": 
strategies which offer a set of possiule outcomes with given sub¬ 
jective prouauiiities. It is assumed here tnat xratMuur utility numbers 
caxx aesui—Ljjj be assigixea to outcomes so that tne aecisioxx-maker * s 
qctuai choices a^on & strategies can be descrioed as ^maximizing the 
"mathematical expectation of utility',' aKxthExka&isxafxiiie&K tne 
average oi these juua utilities wei^nted by their respective sub¬ 
jective prooauilities. 


axia Soviet subjective probaQiiities (expectations, estimates of 
likelinoo^)^iS^a^ n ^^n%^t^^^h^c^ during a certain 

time period. Though ail of these are "subjective" variables, they 
clearly depend upon estimates of objective outcomes under specified 
circumstances, based upon some ior^ of explicit or tacit "systems 
analysis." r'or purposes oi tms discussion, the v's may oe regarded 
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as US estimates of Soviet utilities, estimates which are not held 
with perfect conflaeuce. 

U 21 ana v , ^ are thus, respectively, US and Soviet utility 

payoffs for ftgijLiitilis a "strike-first" outcomes: the consequences 

ol a surprise nuclear attach upon the opponent. U-, 0 . v, ^ are 

12 and -"12 

"strine-second" payoffs, reflecting the consequences of being 
struck iirst by the opponent. U^ aad v ^ are "no all-out war" 
pa^oiis, corresponding to situations in wmch neither opponent 
cnooses StriKe.”^ 

3 -. The utility subscripts have been cnosen to snow corresponaing 
elements in the concurrent, related but separate US ana Soviet 
aecision problems; if a "game" formulation were bein a foliowea, the 
subscripts for the v's ^ould be transposed. 


The precise effects of a change in military "posture," hardware, 
co upon th ese eignt var iables (including £ and q 
policy or pians/are, of course, he.ru to determine, uncertain, and 

subject to controversy; nevertheless, rou&h estimates are often 
mc„ue, and tnese are, in tact, the basis for most policy recommenaations 
as to choices among military alternatives. Indeed, many such recommend¬ 
ations reilect estimates of eiiects only upon some subset (e.^., onej 
of tnese ei^ht factors. The above scnema has the advanta 6 e 

oi uirectiug attention at least to these eight, gross consequent 

oi a military change. A topical, major military innovation will 

anect all oi these variables, and in what may be opposing directions 
lor a given or for different military objectives. Within a given set 
oi strategic policy alternatives, "conflicts" may be inescapable; 
an improvement in terms oi one aimension^^Sn^ r ^i'£'f! < tary sub—^oal) 
may oe unavoidably associatea with losses with respect to another. 
Analyses wnicn ignore several of these dimensions are thus lively 
to oe inaaequate. Isolated sub—optimizing processes wnicn overlooK 

"conflicts" ana "spill-over effects" among related 
sub- a oals may enu by lowering overall military security ratner than 
raising it.Awhile the above, highly simplified and abstract schema 
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can by no means oe re & araea as an adequate model for the comparison 
of Ud military alternatives, it may represent a minimum framework wnich 
is an advance over that implicit in mucn current discussion. 

I- — Assuming that it is possible to estimate the effects of a 
military innovation (e.g., an airborne alert, the introduction of 1RBM' 
in Europe, a fall-out snelter program) upon the factors in this scnema, 


However these estimates are derived, and wnether or not tney are 
"reliable," the scnema can be helpful in deriving tneir policy 
implications, in order to test tne "consistency" of given policy 
• resss r. ^>uvji. ' AAAJui.i irA- recOniaBiiaations with corresponding, estimates ana 
objectives. 


tne question arises: wnat effects, or complexes of effects, are "$ood"? 

I’or practical purposes tne overall goal of enhancing military security— 

reducing, tne likelihood oi major losses irom the tnreat or use of 

enemy military force—must oe broken aown into military sun-goals, 

a list of specific, &jfcfinrrAa^nEc. t MSdt- ! T^iwiiMrQPjectives. Some of these 

correspond airectly to elements in our schema. Tnus, it is a major 

US Objective to makaxanmi lower p ; roughly, to "improve tne reliability 

of deterrence." Likewise, there is the goal of raising U-. improving 
.. /Strike-second , 

tne/outcome axxaxw&x 11 aeterrence should fail. Possible conflicts 
between these two sun-goals are well known$ Tne best outcome if tne 
enemj strucx first mi a nt be acnievea by surrender; xxl^By^giiEfinteeing, 
retaliation (lowering v^) it may be possible to lower £ greatly, more 
tnan compensating for the/xak e u^ which is associated with the low v,^. 
But wnat is the eifect upon £ of improving u^, not by xx planning, 
surrender, out pj planning counterforce tactics, or introducing civil 
defense? To answer tms sort of question we must look at tne impact 
not only upon u^ but upon all the elements in tnis fra^eworm, axi for 
£ depenas upon the wnole configuration of factors in ratner a complex 
way. 

l'o tne extent that a Soviet Strike represents a deliberate 
decision’pin—iBii»tipiagxaAgal.igal.atxgaxfll^ayiaff»ya.Hgvif xKs.1 it must 

reflect tne fact that in Soviet calculations of payoffs and likelihoods* 

yar ixxK£jikiiTuu.^xjLi SAaixfi — U(Wa i t) < U (Q Li ixU / y :— T 7TZ gbhl of 

1 ** u s trr r r ■' in t-ns ii re tna - t at-ei-f-teaco Wait - a pp r rm 

■p- rciern-bic to fe i trme -r 
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to 
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at some moment Strike appeared preferable to its oest alternative. 

The goal of tne US "deterrence" policy is to ensure that tnis never 
arises: that at all times Strike appears inferior in Soviet calculations 
to some alternative ("Wait"). In our schema this condition appears 
equivalently as: 


(1) V(Wait) > V(Strike), where V is the Soviet utility function; or 

(2) (l-q)v ±i +- q.v i2 - v 2± > 0; or 

tV U- v zU -l(v xl -v 12 ) > 0. 

(at a given moment, , 

Even tnough US estimates may indicate T haf'Th f B ca ham on hOTdsV, 

£ may not be 0; some US uncertainty (p>0) may remain, reflecting: 

(the possibility tnat US estimates are critically mistaken;^ 
a) 't fre uarci laum ’ ey —&±— 1 tjj vslmsi 1 n f Sv " 1 ir t rn I rn I n ti nn- vr -j i j 

-o ne m o me nt ; 

(b) the possibility that S factors afiecting Soviet calculations may 

v criti cally^ 

cnaifie/ wi~tnin ine relevant, perioa; 

(c) tne possibility that Soviet benavior may be mankiiaxxan a x 
non-calculated, impulsive or erratic, imperfectly coordinated, 

(>r suoject to "unauthorized actions" by subordinates. 

Each of ohese ^annii^iilnik is likely to be the larger 

the interval*,V(Wait)- V(Strike^ awtr Other things being equal, 

Wicxr 11 ,Ui»M*i.tu'-g.&i'.Unn. ijtihim rvthe "worse" Strike appears 

'ST! A unit interval having oeen established oy the arbitrary assign¬ 
ment, saj, of values 0 anu 100 to two specified outcomes. 


relative to its best alternativaJlrf'the more likely tnat the Soviets 
are "deterred," tne more likely tnat tney will stay deterred as 
pajoiis undergo exogenous shifts, and the more care that Soviet 
decision-makers will take to avoid accidents, false alarms, nasty 
decisions, unauthorized aa ldaHHABg.”._gKniinnj^Aiin actions, or uncoordinated, 

unmomtorea policies. Tne size of this interval, then, provides 
a sub-critenon among military choices on tne path towards lower 




























£. It is, in effect, an index of the sensitivity of tne Soviet 
decision to "counter-deterrent" shifts in payoffs (if q is given;: 


mop in tne "no aii-out war" outcome (due to 


such shifts as^'i. c ~uj 
Soviet losses or expectation of losses in a limited war, shifts in 
prestige, miiuence or alliances, "cold war" failures, domestic 
set-backs or uprisixi^s, political rivalries with third parties)} 

(b) a drop in ss^ the Soviet "strike second" outcome v^ (due to 
increased US force size or auility to exploit weaknesses in Soviet 
warning, systems ^M>i.iikXmnna»-,-ddUitoi:x or defenses, or prospect of US 
"aimiiniiation tactics" in US first strike)j a ax&gxxaxx rise in 

tne Soviet "striae first" outcome v^ ffigr i nyff iieT+4j,:unJi aviat e 

(a reduction in US "striae second" or retaliatory capability, due to 
changes either in US or in Soviet posture, procedures, tactics). 

The larger the interval, V(Wait)-V(Strike), the larger (in utility 
terms) at ia n. payoff "disturbances" waula required to make Strike 


appear preferable to Wait. This might be regarded as one index of 
tne "s iauiii -s y of deterrence." 

— — . /" *2 / /t/ y L/ 

-- Another important index oi tnis is the sensitivity 

of the Soviet decision to shifts in q, tne Soviet expectation of 
q US lirst striae. The- - r olevan u c of q lollowo, Hum tne fail —t mu fr 

a.i "ir"T l .in iij fWI "W i mr f ■ ,r/» QQT -_-f ™ >, ? -i - T -i^A v-, ^.. Pf) nr 1 In Ci 

pasture/payoff^r tend t/> have the/following /Structure^ 1 

V A V 21 V /2 * 

/ / ft 

j* ■ i / / / j f / 

1./ Many £Jf the implications of tnis relationship/between the 

"striae/first" and "striae s4cond" outcomes—the/second ineq(uaii 
above—<h.re exoosea in Albert WohlRtettn'r'a riri 1 Want o ,.n 


ity 

above-/are exposed in Albert Wonlstetter' s brilliant ana authoritative 
article, "The >©elicate Balance of Terror," Foreign Affairs, Vol. 37, 

Uo. 2, January, , 21]/-234. In part, tnis present approach is an 

attempt to formalize somP of tne propositions in Wohlstetter's argument. 


This 


is 


>t ai^ irrevocable state affairs. It is possible to cpn- 


K&XXJgSl&x \ / \ / \ / \ \ / 

conceive oi a tXchnologrcal ana' stNrate^ic. oalance in vViich v 




ho tham a Soviet J^trind woul^. not a/ 
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iTo understand why g £ is relevant at all to tne Soviet cnoice, 

^2et us recall the earlier condition of deterrence: 

V(Wait)-V(Strike) = (v xJ _-v 2l ) " ^^ v ll" v 12^ > °* 

Since »gc typically y i j_ > y i 2 ’ follows tnat a necessary condition 
for deterrence is: 

( v L1 - v a )>°, or v 11 >v a . 

It cannot ©e taken for ^ranted that tnis condition will nold; it does 
not follow automatically from the existence on Doth sides ol nuclear 




weapons. 


But in any case, tnis condition is not sufficient. 


S'.^As Albert Wonibltetter has pointed out, US retaliatory power could 
De A vulneraL>le to a Soviet "no warning" attack as to promise less 
destruction than the Russians have suffered historically, an whereas the 
"no war" outcome could, under abnormal conditions, appear very bad 
indeed. ("The Delicate Balance of Terror," Foreign Affairs, Voi. 37, 

\ ho. 2, January, lyb^> kxx p. 222). 

fi tne most significant aspect* of the current strategic 

balance is tnat, under typical conditions of technology and posture:”^ 

> v. 


21 


' 12 * 


Many of tne implications of tnis relationsnip between tne "strike 
lirst" and "striae second" outcomes are exposed in Wonlstetter's 
brilliant anu authoritative article, op. cit. In part, tne present 
approach is an attempt to formalize some of the propositions in 
Wonlstetter's discussion. 


It follows that deterrence can fail ([[ ( V-. , -v n )-q (v, -v o )<0 17 even 

tnou^h (v-^-v21) ls £Pgj-tive_and x&xy^large: if q, _tne Soviet expect¬ 
ation of a US^Sjor i aeis sufficiently ^reat. 

An important question is: How high would q have to be to make 
Strike appear preferaole to the Soviets? A tnreshhoid value oelow 
w nich the Soviets would be deterred and above wnich tney would prefer 
Strike, is given by: 

(V 11- V 21^-?( V 11- V 12)' °> or ? . v ll- v 21 


V ll" V 12 
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We will refer to q, that probability of a US Strive wiiicn would, with 
given Soviet payoiis, make the Soviets indifferent between Strike and 
wait, as tne "critical risk" of a US Strive. This threshnold expect¬ 
ation, defined as a function of Soviet payoffs, seems a highly sig- 
nificant property of the payoff structure. Among the most important 
consequences of military cnoices is tneir impact upon tnis parameter, 
wmcxj/serves as an iixdex oi the sensitivity of the Soviet decision to 
tneir expectation of being struck. 

Extreme vulnerability of the US retaliatory force can imply a low 
Soviet critical nsv. It leans to an extreme advantage of the "strive 
first" over tne "strive secoiid" outcome, with (v^-v^) much greater 
than C v jLl ” v 2 p)* With the resulting low q, tne Soviets would iind 
Stride preferable if they attached even moderate livelihood to a 
future US Strike. This is clearly an uxxdesirable state of affairs; a 
Soviet Strive could appear a rational response even to sl highly 
ambiguous ixidications of a US attack, oi txxe sort generated periodically 
by any warxxixx 0 system. Under the general objective of improviixg the 

* A<i £///'/ y 

"• mo-uinv y of deterrence" it seems desirable to reduce tne sensitivity 
oi tne Soviet decision to fluctuations in q; tnus, it becomes a suo- 
goal to lxxcrease the critical risk q. 

Byya combinaoijfu of lowering/tne Sovie^ "stfive first" outcome 
v 2x (/educing tne Vulnerability/of tne US retaliatory force,/uy such 
mvasJucs&xaa additions as rolarls submarines, "airborne alerts,' hardexieu, 
dispersed or mobile missiles Y axxd, conceivably, raising t/ie "strike 
sekoxxd" outcome (by preparations to fight a strictl/ counter- 


.ltary campgaign 


/ 


The priixcipal method of achieving nigh q—implyixxg tnat tne Soviets * 
will xxot preier Strive to Wait unless they are very sure of a US Strive— 
is to reduce tne vulxxeranility of the US retaliatory force by measures 
wiiicn do xxot improve markedly the US "strive first" capability: e. a ., 
tne replacixift of nigxily vulnerable weapons by Polaris submarines, 
airborne alert, hardened or land mobile missiles. As is lowered 
relative to v a situation is approached in which the Soviets would 









e. 


prefer Wait even if they were certain that trie US would attack 
(<1®1, corresponding to v r = v ) 


%. Conceivably, tuis result mig,ht be nailed home oy making y, appear 
k°rse tnan v^j suppose that tne Soviets were led to fear US 21 
"annihilation tactics" with a lar a e && retaliatory force m case of a 
Soviet first stride, out were also mane aware that tne US was pre¬ 
paring, lor a strictly countermili cary campaign, avoiding, cities and 
aiming at quick cessation, if war should arise under any other 
circumstances. See Herman Kahn, On fie rmonuclear War (Princeton, lyoO) 


A/S^c*aiP§uu-g,oai, 


towaras improving tne b- feauiii 01 deterrence 


and lowering £, is to lower q, tne Soviet expectation of a US Stnxe. 
Most military choices operate directly upon payoffs, US and Soviet, 
with indirect effects on expectations. Changes in US payoffs will 
influence q by aiiecting the Soviet image oi the US rational incen¬ 
tives to Strine. just as £ corresponds to the US estimate of the 
reliability oi Uo deterrence, q is essentially tne Soviet estimate 
of tne reiiabilty of Soviet deterrence. To lower q, then, is to 

Xli.iMgii.ffl.fr, fa ,,1 . WtL .. n i av r t^ - A » Bninrr ni.tr, r, T | f M y t , ty r 12 f , frnvS t. * . ri & t-o rra weBX 

increase, in Soviet eyes, indices of tne reliability oi Soviet 
deterrence wnich are analogous to indices of US deterrence: to 
increase U(Wait)-U(Strih.e) in US calculations; to increase 

~ ii 21, the US "critical risk"; to lower £.^ inis adds taxes 


An interdependence between £ and q emerges here; it has been 
ably explored under tne heading, "The Reciprocal Pear of Surprise 
Attacx," oy Thomas Schelling, in Tne Strategy oi Conflict (Harvard, 
l^bO), pp. . i would suggest, without developing tne point here, 

t/iaL tnis interaction is inost significant when p* ana £[, the (JS ana 
Soviet critical risKs, are both low. 


two new criteria of cnoice (lowering £ being, already included) to 
our list of military suo-goais. 

Having presented some apparatus oi analysis at tnis length, there 
is little space in wnich to apply it here. Let us consider one example, 
oy now ratner familiar. Suppose that, as is frequently done, lowering 
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SB. 


tne Soviet "ftnae first" outcome v 2 j_ were taken as tne only 
significant suo-goal unaer the Objective of improving the reliability 
oi deterrence; and suppose it were prpposed to acnieve tnis by 
emplacing "soft^sTow-reaction IhBM's in Europe. Like any increase^ 
in our invexitory oi offensive weapons, this move would tend to decrease 
v . But only a little; ouoh weapons are subject to no-warning attack 
oy large numbers of accurate, hign—yield Soviet meuium—range missiles 
axia bombers, axia their existence would have a small or negligible eflect 
oxx tne expected outcome oi a well—planned Soviet Striae. Even so, 11 
other effects were igxxored, as they oiten are, tne move tfoulu seen 
uesirable on tne basis of tnis one criterion. 

however, if we asm the impact of tnis move upoxi the other iactors 
in our schema, conflicts witn other criteria are likely to emerge. 

Tne most a aegaH tf marked effects of the innovation would probably be: 
a) a sharp decrease in jv^ 2 , ^ iie Soviet '(secondystnae^ 1 outcome; 
d) a sharp ixxcrease iii u 2 -^, tne US "strike lirst" outcome, iveitner 
of these efiects, at first glance, might seem undesirable ih themselves, 
' as "costs." Yet the t drop in v^ 2 relative to v 21 would 
imply a lower Soviet critical risk q; it would take less assurance tnan 
before of a US Strike to make a Soviet Strike seem preferable. And 
meaxiwxiile, txie actual Soviet expectation q might be increased ; ior tne 
atriapxximu rise in relative to u^ 2 (wnich would change negligibly; 
would mean lower Us critical risk p, axiu, for given £, xaa.H. a reduced 

interval U(Wait;-U(Strike), so that Soviet deterrence would appear 

10 

less reliable tnan before. 

/ Q . Herman Kann xxas empnasiseu that sucn an improvement in u^ may 
significantly improve u , by deterring, the Soviets from sucn acts 
snort of all-out wax Striae fcyxfaax as might "provoke" .a US fi rst 
strike* ii tne US first striae outcome were sufiicj^artly nigh.">The 
oujections, wuich 1 share, to sucxi a policy of pe II Deterrence" 
axe kuu lengthy to u-loCuo^ here. (See Kahn,~~ op. ci t ., pp. tw ***■'eznja- 

At any rate, note** tnat this suo-goal, ii accepted, wo^ld ixi txiis 
case conflict with tne various criteria of the deterrence of a Soviet 
Stride (Kami's "Type 1 Deterrence";. 
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Tnus, Uie several criteria we have considered for the reliauility ol 

Ud deterrence would indicate that this iiiove might ue associated with 

It 

nifsher £ than oetore. furthermore, Soviet recognition oi tms 

l/. This argument follows Wonistetter, op, cit ., pp. 222-230, partic¬ 
ularly p. 22:?. 

effect could lead, via Scneiiiiis's "reciprocal fear oi surprise 
attach," to nigher q and a further upward pressure on £. 

These results are to be contrasted to those of the measures 
mentioned earlier for reducing the vulneraoility of the retaliatory 
iorce ftr v ft it rtiU reducing relative to J 12 )l moreover, a 

complex of such measures may oe designed to raise u-^ much more 
sharply than u , thus providing "second stnxe insurance" against 
tne failure oi deterrence wnile at the same time raising p, increasing 
the reliability of Soviet deterrence and lowerng Soviet fears of 

speciiic arms control, civil defense and active 
defense measures may ue examined in terms oi our schema; tneir implic¬ 
ations ior tne various criteria will depend upon their diiferential 
efiects upon all of the factors discussed. The discovery, in a par¬ 
ticular case, that the implications in terms of several oi the criteria 
(suu-^oals) conflict is not a failure of tne approach; on the contrary, 
it is a signal of tne need lor closer analysis in that case, for 
the weighing of criteria, or for tne invention of new alternatives 
wmcn avoid or alleviate the conflict. 

It is clear tnat tnis simple framework cannot capture all the 
complexities of strategic cnoices. It is in no sense a machine for 
providing answers; at most, it is a machine for asxing useful questions, 
and ior preliminary testing of alleged answers. As such, it can be 
helpful; simple as it is, it is far more flexible aim complex than 
single-variable models implicit in much "literary" discussion. 
Unfortunately, thereTw mrf"historical tendency on the part of policy¬ 
makers to reject the aid of abstract faameworxs of the present sort 
on the ^rounds that tney are "too simplistic," and then to make prac¬ 
tical decisions on the oasis of much cruder, implicit models. 





















